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i , 

all prior versions, and listings, of claims in 



31 (currently amended). An apparatus for plastically expanding a tubuta r patch 

■ 



the 



in a wellbore comprising: 

(a) an opt i onal a gripping as 



uembly capable of holding the tub ular pate lata 



d ggjred location within the wellbore comprising at leasVone radially extendible gr 



member for gripping the interior wall o 



radially extending the gripping member(s); 



(b) 



plurality of expander elements radially 
interior wall of the tubular patch and a 
expander elements; and 



(c) at least one electric mot or fo r, opt i onally 



the tubular patch and a mechanical mear s for 



a rotatable expander tool, disposable in t|ne tubular patch, comprisi ig a 



Pping 



extendible therefrom adapted to engage with the j 
mechanical means for radially extending 1 he | 



supplying motive power 1 3 the 



mechanical means for radially extend ng the gripping member(s) of the eptie«a4 gripping! 
assembly, for supplying motive power to the mechanical means for radially exte iding j 

S 

the expander elements of the expander tool, and for providing rotation to the ex jander j 

• » 



tool. 



32 (previously presented). An 



apparatus as claimed in claim 31 that is 
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suspended from wireline or electric coiled tubing. 



33 (previously presented). An apparatus as claimed in claim 31 wherein th|j 
mechanical means for radially extending the gripping mfember(s) of the gripping , 
assembly and/or for radially extending :he expander elements of the expander toj>l is a 
jack mechanism or a conical displaces ent mechanism.: 



34 (previously presented). An apparatus as clalrhed in claim 31 wherein tr e 
expander elements of the expander tool are rollers or balls. 



! 

35 (previously presented). An apparatus as claimed in claim 31 wherein the | 
expander tool is provided with a further mechanical meians for moving the expan der 
elements of the expander tool longituc inally within the jubular patch and the at le ast one j 



electric motor (c) also provides motive 



36 (previously presented). An 
expander tool is provided with a drive 
least one electric motor (c) also provides rotation to thb drive means. 



apparatus as claimed in claim 31 wherein me 
means for rotatihg the expander tool and ihe at 



37 (previously presented). An 



assembly, the mechanical means for 



expander tool, the mechanical mean 3 



power to the fuijther mechanical means. 



apparatus as claimed in claim 36 wherein 



the 



mechanical means for radially extencing the gripping member(s) of the gripping 



radially extending the expander elements 
for moving the expander elements of the 
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expander tool longitudinally within the tubular patch andithe drive means for rotati the 
expander tool are provided with dedicaled electric motor's. 



38 (currently amended). A method for sealing a hole in a tubular in a we 



Ibore 



or for sealing an open hole interval of a wellbore comprising: 

(A) introducing a tubular pate h system into the wellbore and locating thfc 
system adjacent a hole in the tubular or adjacent the open hole interval of the we Ibore 
that it is desired to seal, the tubular paich system comprising a tubular patch and an 
apparatus for plastically expanding the tubular patch comprising (a) a gripping assembly 
ns pahte of holdin g the Ujbular p^h "* a riasifed witnin thg we "fr° r 9 conr P risin 9 

at least one radially extendible gripping member for gripping the interior wall of tr e 
tubular patch as the patch is being introduced and locked at the desired locatior in the 
wellbore and a mechanical means for radially extending the gripping member(s); (b) a 
rotatable expander tool, disposed in the tubular patch, jcomprising a plurality of 
expander elements radially extendible therefrom adapted to engage with the interior 

lical means for ifadially extending the expjmder 



wall of the tubular patch and a mecha 
elements; and (c) at least one electric 



mechanical means for radially extend 



I 

motor for supplying motive power to the 



tool; and 



(B) actuating the expander 



ng the gripping member(s) of the gripping 
• to the mechanical means for radially exte iding 



assembly, for supplying motive powe 

the expander elements of the expander tool, and for providing rotation to the extender 



tool to plastically expand the tubular pater to seal 



off the hole in the tubular or to seal off the open hole portion of the wellbore, 
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39 (previously presented). A me 



hod as claimed in claim 38 wherein the at 



one radially extendible gripping member engages with ajnd grips the interior wall cjf the 
tubular patch at the upper end thereof. 



least 



40 (previously presented). A mejthod as claimed iin claim 38 wherein a porfion of 
the patch is plastically expanded by rotating the expancjer tool and actuating the 
mechanical means for radially extending the expander elements of the expander jtool so 

l 
i 

that the expander elements engage wi h the interior wall of the patch and the patoh is 
plastically expanded to form a fluid tigtjt annular (or rin^) seal with the wall of the tubular 
or with the open hole. 



ements 



41 (previously presented). A method as claimecj in claim 40 wherein the 
expander tool comprises a further mechanical means fjar moving the expander e 

i 
i 

in a longitudinal direction within the pfitch and the furthjer mechanical means is 
electrically actuated to move the expander elements of the expander tool longitudinally 
through the patch thereby extending tfie annular seal 0r plastically expanding thji entire 
tubular patch. 



and the radially extendible gripping nr 
and the apparatus is moved to a new 



42 (previously presented). A method as claimed in claim 40 wherein, afte* 
forming the annular seal, the radially extendible expander elements of the expander toolj 



ember(s) of the gripping assembly are retracted ; 
position in the patch to form a further annular seal; 
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annular seal is formed above the hole 



43 (previously presented). A method as claimed in claim 42 wherein at least one 



in the tubular or 



the open hole inter /al of 



the wellbore and at least one annular seal is formed bejlow the hole in the tubular 

• 
• 
• 

below the open hole interval of wellbore. 



44 (previously presented). A m sthod as claimed in claim 38 wherein the p atch is 
deployed in the wellbore at a location below a restricticjn, and the patch comprises a 

* 

i 

metal tube that has been deformed into an irregularly sjhaped tube having a max mum 



or 



external cross-sectional dimension, Da, that is less thaji Di and wherein after the 



has passed through the restriction to t te desired location in the wellbore, the exp ander 
tool is actuated to reform the patch into a substantially [regular shaped tube having an 

. 

i 

external diameter, D 3 , that is greater than Di, and to plastically expand at least a 
of the reformed tube to an external die meter, D 4 , to forn a fluid tight annular sea 



patch 



portion 



with 



the wall of the tubular or the wall of tho open hole wellbore wherein the expansion ratio, 

i 

[(D 4 -D 3 )/D 3 ] X100, of the reformed tubo is in the range |10 to 30%. 



45 (previously presented). A method as claimed in claim 44 wherein the t ubular 

* 

patch system is passed to the selectep location in the yvellbore through the production 
tubing. 



46 (previously presented). A nrethod as claimed in claim 44 wherein the 
deformed patch is a longitudinally corrugated tube. 



-6- i 

PAGE 7/16 • RCVD AT 812712008 6:45:46 PM [Eastern Daylight Time) * $VR:U$PT0ff XRMIO ' DNIS:2738300 * CSID:703 816 4100 • DURATION (mm-ss):^** 75 : 



Best Available Copy 

NIXON & VANOERHYE PC3 Fax:703-816-4100 



HEAD et al 

Appl. No. 10/561,901 

August 27, 2008 



Aug 27 2008 19:55 



P. 08 



47 (previously presented). A mesthod as claimed! in claim 38 wherein the n bular 
metal patch is provided with an outer resilient sealing Member to provide an improved 



seal with the tubular or with the wall of 



48 (previously presented). A method 



formed from a plurality of tubular meta 



the open hole wellbore. 



as claimed in claim 38 wherein the pjatch is 
sections wherein the sections of the patch 



joined together using deformable and optionally plastically expandable joints 



thickness to form an annular seal with 



are 



49 (previously presented). A m athod as claimed in claim 38 wherein at least one 
section of the patch is of increased wall thickness, h, cjompared with the wall thickness, 

i 

i 

t 2 , of adjacent sections of the patch (i.e. tst 2 ) and wherein the rotatable expander tool is 
actuated to plastically expand the at le ast one section pf metal tube of increased wall 



the tubular or open hole wellbore. 



50 (previously presented). A method as claimed In claim 49 wherein the 
section(s) of metal tube of increased wall thickness, X^\ is provided with an annular 



recess or groove on the outer surface 



thereof having aln annular resilient sealing 



located therein and wherein the mechanical means foij radially extending the expander 

* 

■ * 1 1 

elements is actuated to plastically expand the at least ione section of metal tube of 
increased wall thickness, ti, thereby forcing the annular resilient sealing ring against the 



tubular or against the wall of the open 



hole wellbore to form a fluid-tight annular seal. 



-7- 
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51 (withdrawn). A method for sealing a hole jin a tubular in a wellbore or for 



• patch 



sealing an open hole interval of a wellfcore comprising: 

(A) introducing a tubular patc h into the wellbore and locating the tubula 
adjacent the hole in the tubular or adjacent the open hqle interval of the wellbore; 

(B) (i) plastically expanding c first portion of the tubular patch above the hole 
In the tubular or above the open hole interval of the wellbore into annular sealing! 



engagement with the tubular or the op*n hole to form a first annular seal and 



plastically expanding a second portion 



tubular or the open hole interval of the 



of the tubular psttch below the hole in the 



or below the open hole interval of the wellbore into angular sealing engagement vith the 

» 

tubular or the open hole to form a second annular seal thereby sealing the hole i|i the 



ubular 



wellbore. 



52 (withdrawn). A method sis claimed in claijm 51 wherein further portbns of 
the tubular patch are plastically expanded into annular jsealing engagement with jthe 

: i 

tubular or the open hole to form further annular seals. ; 



53 (withdrawn). A method $s claimed in claim 51 wherein the tubular patch is 
a tubular section of a sandscreen that 



least one screen section. 



deployed in the wellbore at a location 



comprises at le^st one tubular section and at 



54 (withdrawn). A method ;is claimed in claim 51 wherein the tubular 



below a restriction, D 1( and the patch com arises a 



metal tube that has been deformed in :o an irregularly shaped tube having a maximum 



patch is 



-8- 



PAGE 9/16 > RCVO AT 8/27/2008 6:45:46 PM [Eastern Daylight Time] * SVR:USPTO€FXRM/0 1 DNISOTQO 1 CSID:703 816 4100 * DURATION (mitws):^ 



1476 



Best Available Copy 

NIXON & VANOERHYE PC3 Fax:703-816-4100 



HEAD et al 

Appl. No. 10/561,901 

August 27, 2008 



external cross-sectional dimension, D2, 



Aug 27 2008 19:56 



P. 10 



that is less than! D1 and wherein after the batch 
has passed through the restriction to trie desired location in the wellbore, the pate h is 



reformed into a substantially regular sti 



is greater than Di, and the first and second annular seals are formed by plastically 
expanding the first and second portion 3 of the reformed tube to an external diameter, 

* 

D 4> wherein the expansion ratio, [(D A -C 3 )/D 3 ] x100, of trie first and second portiorte of 



the reformed tube is in the range 1 0 to 



annular seals with the tubular or open 
with the wall thickness, t 2 , of adjacent 



aped tube having an external diameter, D; , that 



30%. 



55 (withdrawn). A method 1 s claimed in daim 52 wherein the first, second 
and optional further portion(s) of the patch that are plastically expanded to form the 



j 1 

hole are of increased wall thickness, ti, compared 

* 

portions of the pktch. 



1 

56 (withdrawn). A method as claimed in claim 51 wherein the ring se^ls are 

I I 
formed using the apparatus as defined above. j 



ow a 



57 (withdrawn). A patch for deployment in a wellbore at a location be 

p 
1 

restriction, D1, the patch comprising a deformed irregularly shaped metal tube having a 
maximum external diameter, D 2 , wherein the patch is Capable of being reformed* into a 

1 

substantially regular shaped tube having an external cjiameter, D 3 , where D 2 is loss than 
D1 and D 3 is greater than Di, and wherein at least a section of the reformed tube 1 is 
capable of being plastically expandec to an external diameter, D 4 , wherein the 
expansion ratio, [D4-D3/D3] x 100, of flie reformed tube is in the range 10 to 30%. 



-9- | ) 
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section of the metal tube of increased 



58 (withdrawn). A plastically expandable tubular metal patch wherein at least 

s 

one section of the metal tube is of a re iuced inner diameter and hence increased wall 
thickness, ti, compared with the wall tr ickness, fe, of adjacent sections of the me :al tube 
and the difference in thickness, U-tz, corresponds to the radial distance over which the 



vail thickness, t 1 



is to be plastically expanded. 



59 (withdrawn). A plastically expandable tubular metal patch as claimed in 
claim 58 wherein the section(s) of metkl tube of increased wall thickness, ti, is provided 

♦ 

with an annular recess or groove on ttje outer surface thereof having an annular 
resilient sealing ring located therein. 



60 (currently amended). A m sthod of hangingj a liner string from a casep or 
lined interval of a wellbore comprising: 

(A) introducing into the wellqore a liner systejn comprising a liner string and 
an apparatus for forming an annular s^al between the iiner string and the cased frr lined 
interval of the wellbore wherein the apparatus comprises (a) a gripping assembly 
capable of holding a tubular patch at s desired location within the wellbore oompf-ising at 



least one radially extendible gripping member for gripping the interior wall of the liner 

* 

string as the liner string is being introduced into the welllbore and a mechanical means 

I 

for radially extending the gripping mernber(s); (b) a rotable expander tool, dispDsed in 

» 

♦ 

an upper portion of the liner string, comprising a plurality of expander elements radially 
extendible therefrom adapted to enga je with the interior wall of the liner string a id a 
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J 



mechanical means for radially extending the expander ^laments; and (c) at least j>ne 

■ 

i 

electric motor for supplying motive power to the mechaihical means for radially 

. ; 

l 

extending the gripping member(s) of the gripping assenpbly, for supplying motive Dower 
to the mechanical means for radially emending the expander elements of the expander 
tool, and for providing rotation to the expander tool; 

(B) locating the liner system n the wellbore such that an upper section bf the 
liner string overlaps with a lower sectidn of the cased o\ lined interval of the wellbore; 

that the expander elements plastically exf and a 



and (C) actuating the expander tool so 
portion of the upper section of the liner 
section of the liner string and the lowe 



t 

wellbore and optionally, actuating the < expander tool to jf^^r^n f u I 

i 

between the upper section of the liner string and the lower section of the cased qr lined 



interval of the wellbore. 



string to form ark annular seal between tho upper 

* » 

section of the cased or lined interval of th s 
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